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PURPOSE AND SCOPE - PIKE COUNTY 
GROUNDWATER-LEVEL OBSERVATION NETWORK
PURPOSE AND SCOPE - PIKE COUNTY 
GROUNDWATER-LEVEL OBSERVATION NETWORK

Establish county-wide 
network of wells to 
monitor groundwater 
levels  on a monthly 
basis

Data can  be used to 
assess  effects of 
seasonal climactic, and 
water-use changes  on  
groundwater levels
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Unused well in Pike County network
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Characteristics of
aquifers in Pike County 

Characteristics of
aquifers in Pike County 

 Fractured-rock aquifers – areally extensive, 
recharge may be reduced by low-permeability 
soils or thin glacial cover

 Glacial aquifers – limited areal extent, 
high-recharge rates in ice-contact units, outwash 
near Delaware River
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Use of Groundwater Resources in 
Pike County

Use of Groundwater Resources in 
Pike County

 Groundwater is main source of drinking 
water supply
(Pike County has continued to grow since 
1980s – population increased about 65 
percent from 1990 to 2000, ranked 36th

fastest growing county in nation)

 Groundwater supplies streams



5

Raymondskill
Falls

Sedimentary fractured-rock aquifers

Groundwater 
discharge forms 
base flow in 
streams 
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Pike County groundwater-level 
observation network, 2007-2018
Pike County groundwater-level 

observation network, 2007-2018
 20 wells in network throughout county

 Wells completed in different geologic units

 Wells in most main watersheds

 Levels measured monthly by PCCD, 
reviewed by USGS and entered into USGS 
databases

 Network continued in cooperation with PCCD 
from summer 2007 through 2018 (11 years), 
with planned extension to 2022 (15 years)
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Pike County groundwater-level 
observation network applications
Pike County groundwater-level 

observation network applications
 Monitor annual and seasonal range of water 

level fluctuations

 Long-term data can be used for establishing 
and monitoring drought conditions

 Useful in determining water budgets for 
watersheds and estimating stream base-flow 
conditions
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Network LimitationsNetwork Limitations

Spatial - wells not located in some areas of the 
county; lost some wells from network

Temporal – relatively short period of record 
(11 years) not representative of full range of 
hydrologic conditions;  

monthly measurements – time-scale resolution



PIKE COUNTY
GROUNDWATER-
LEVEL 
OBSERVATION 
NETWORK

2007-17
22  WELLS
MONTHY LEVELS
SINCE JUNE 2007
AND CONTINUOUS
LEVELS 2 WELLS 
(2018 monthly 
network has 20 
wells as 3 wells 
discontinued 2017-
18; 1 well added 
2018)

WELLS LOCATED

IN BEDROCK AND 
GLACIAL 
AQUIFERS
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Wells in 
glacial 
aquifers

Discontinued 2017-18

Discontinued by 2016

Added 2018
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Network well characteristics – geology and depth

Wells range in depth from 24 to 825 feet
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PIKE COUNTY 
GROUNDWATER-LEVEL 
OBSERVATION NETWORK 
BY WATERSHED

Discontinued 2017-18

Discontinued by 2016

Added 2018

Changes to network since 2012

581
200



12

Network well characteristics – watershed & water level

September 2018 water levels range in depth: ~5 to 148 feet
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Pike County groundwater-level 
observation network, 2007-2012
Pike County groundwater-level 

observation network, 2007-2012
 Water levels range from 1 to 148 ft below land surface

median level ~40 ft

 Annual fluctuation (WY2008-WY2011) 
~1 to 38 ft, median ~7 ft (fluctuation does not appear 
related to well depth or depth to water)

 Period of record (June 2007 – Sept 2012) is relatively 
wet – near average or above average annual 
precipitation
WY08 (72nd percentile of 100-year record at Bushkill Creek at Shoemakers, Pa.)
WY09 (94th percentile); WY10 (49th percentile); WY11 (98th percentile)



Depth to water:

Median 40 ft

< 40 ft

>40 ft

More wells with 
levels < 40 ft

in uplands 
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Annual precipitation, Pocono Mountain area, 1895-2018

1960’s drought

Tropical storm Lee, 2011

Pike County groundwater-level network began in 2007, 
a relatively wet period in long-term precipitation record

Long-term average = 43.93 inches
2007
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Precipitation Data from NOAA National Climactic Data Center

Division 1,
Pocono Mountain area
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Annual precipitation, Pocono Mountain area, 1980-2018

Below average 
2013-16

Tropical storm Lee, 2011

For period of Pike County groundwater-level network 2007-18:
annual precipitation was above long-term average 2007-12;
annual precipitation was below long-term average 2013-16.

Long-term average = 43.93 inches 2007
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Pike County groundwater-level 
observation network, 2007-2015
Pike County groundwater-level 

observation network, 2007-2015
 Period of record (Oct 2012 – Sept 2015) is normal to 

slightly drier than normal – near average or below 
average annual precipitation

 New winter-time groundwater-level lows (2014-2015)
observed for most wells on eastern side of county

 Drought recognized by PADEP in winter-spring 2015
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Notes on Pike County groundwater-level 
observation network, 2007-2018

Notes on Pike County groundwater-level 
observation network, 2007-2018

 During period of below average annual precipitation 
(2013-16), new water level lows for period of record 
2007-18 observed in several wells in 2016

 Water levels were low (less than 10th percentile) in 
January and July 2018 in numerous wells

 Trends in water levels (2007-18) indicated for a few 
wells



20

USGS web interface for ground-water levelsUSGS web interface for ground-water levels

To obtain or view data, 
click on well in network

USGS also operates 
continuous water-level 
monitoring in wells 
PI-522 and PI-200 in 
Pike County and well 
MO-190 in Monroe 
County as part of state-
wide network

Color of well symbol indicates
percentile of water level for
month or day in period of record
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Map location and other 
information about 
observation well

Data – plot and links
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Seasonal fluctuations in groundwater levels– typically 
highest levels in April/May,  lowest in September/October

January and July 2018 levels 
were low (<10th percentile) in well 
PI-590 and several other wells in 
Pike County

Water-level statistics



Example of relation between streamflow 
and groundwater levels –

low flows January and July 2018

Example of relation between streamflow 
and groundwater levels –

low flows January and July 2018
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Streamflow Groundwater level

Low flows

Low levels



24

USGS cooperative water-level networks in 
several counties in Pennsylvania, 2018

Pike

Philadelphia

Chester
Adams

Montgomery
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Chester County Observation Well Network – Drought Status
http://pa.water.usgs.gov/projects/assessments/chesco/ground_water.php

(Record not long enough to 
calculate statistics for some wells
In 2012)

Example of  ground-
water level network with 
20 or more years of 
data for most wells
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USGS web links to 
water-level data 

http://groundwaterwatch.usgs.gov

USGS web links to 
water-level data 

http://groundwaterwatch.usgs.gov

Pennsylvania
http://groundwaterwatch.usgs.gov/StateMap.asp?sa=PA&sc=42

Pike County
http://groundwaterwatch.usgs.gov/countymap.asp?sa=PA&cc=103


